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Abstract 
This paper investigates the relationship between personality traits and health behaviours in adolescence 
using a large and recent cohort study. In particular, we investigate the impact of locus of control, self-
esteem and work ethics at ages 15-16 years on the incidence of health behaviours such as alcohol 
consumption, cannabis and other drug use, unprotected and early sexual activity and sports and physical 
activity. We use matching methods to control for a very rich set of adolescent and family characteristics, 
and we find that personality traits do affect health behaviours. In particular, individuals with external locus 
of control, low self-esteem or with low levels of work ethics seem more likely in engage in risky health 
behaviours. 
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This paper investigates the relationship between personality traits in adolescence 
and health behaviours using a large and recent cohort study. In particular, we 
investigate the impact of locus of control, self-esteem and work ethics at age 15-16, 
on the incidence of health behaviours such as: alcohol consumption, cannabis and 
other drug use, unprotected and early sexual activity, and sports and physical 
activity. We use matching methods to control for a very rich set of adolescent and 
family characteristics and we find that personality traits do affect health behaviours. 
In particular, individuals with external locus of control, low self-esteem, or with low 






1. Introduction  
The objective of this paper is to analyse the role of non-cognitive traits on health 
behaviours in adolescence. In particular, we study the effect of locus of control, self-esteem 
and work ethics recorded when the child is 15-16 on subsequent risky health behaviours up to 
when she/he is 19-20 years old.  
We contribute to the existing literature in two ways. First, we provide evidence from a 
more recent dataset based on a large cohort of English children born in 1990 and followed for 
seven years, starting in 2004. Our analysis is focused on personality traits in adolescence. A 
variety of studies have shown that personality traits are relatively malleable, at least over the 
early life cycle. There is some evidence that policy interventions can target adolescents to 
promote useful traits and suppress harmful ones early in life. Existing studies either rely on 
relatively dated data (NLSY79 for Heckman et al., 2006 and BCS70 for Preevo and ter Weel, 
2013) or do not have a specific focus on adolescents (Chiteji, 2010 and Cobb-Clark et al., 
2012). Secondly, we use propensity score matching (PSM) to investigate the relationship 
between personality and health as well as OLS estimation. OLS is widely regarded as 
providing an estimate of an upper bound on the causal effect and PSM may be thought to 
tighten that bound.  
Risky behaviour with respect to health is important and costly. In particular, risky 
health behaviours among youths are a major concern for many Western developed countries 
(see US Centre for Disease Control and Prevention, 2011). Many studies point to early 
initiation of these behaviours being strongly related to dependency in adulthood (Chen and 
Kandell, 1995).  
The issue seems to be particularly relevant for the British population: according to the 
UNICEF Innocenti Report on child poverty (UNICEF, 2007) the prevalence of risky 




Viner (2012) show that British children aged between 16 and 24 years are likely to drink over 
double the daily recommended amounts on their heaviest drinking day in the last week, and 
their frequent drug use is much higher than for older respondents (Craig and Hirani, 2010 and 
NHS, 2011). Abortion and Sexually Transmitted Infections (STIs) rates peak in adolescence 
(Department of Health, 2011) and 16–24-year olds account for over half of new STIs 
diagnosed in the UK (Health Protection Agency, 2011).   
The incidence of risky health behaviour in the UK is higher than in other OECD 
countries and the impact on a public universal health care system, such as the NHS, is likely 
to be considerable. So providing further evidence of the effect on personality on health 
behaviours from a recent cohort of English teenagers could be an important contribution to 
the current policy debate.  
Individual risky health behaviours pose a major burden for health, and for the health 
services. In 2006–07, smoking-related costs on the NHS were £3.3 billion, alcohol costs £3.3 
billion, overweight and obesity costs £5.1 billion (Scarborough et al., 2011). In England and 
Wales in 2003/04, drug use was estimated to impose economic and social costs of £15.4 
billion (Gordon et al., 2006). In the United States in 2000, the annual health costs for STIs 
reached US$17 billion (Centre for Disease Control and Prevention, 2000). There are also 
other social and economic costs related to risky health behaviours, such as increased 
incidence of violence and crime, accidents, mental health disorders and loss of educational 
opportunities. 
The rest of this paper is organized as follows. Section 2 provides a brief overview of 
the existing literature; Section 3 presents the data and explains the personality indicators and 
health-related outcomes that it contains; Section 4 and 5 discuss the estimation methods and 




The headline finding of the research is that we broadly support the idea that non-cognitive 
skills are important in determining health choices in early adult life: individuals with external 
locus of control, low self-esteem, and low levels of work ethics1 are all more likely to engage 
in risky behaviours, such as cannabis and drugs taking, and unprotected sex.  
2. Overview of the existing literature 
The evidence on the effect of personality on health has suggested a variety of 
transmission mechanisms, such as health-related behaviours, longevity, and social 
relationships. Almlund et al. (2011) provide an excellent review of the studies conducted in 
this area. They conclude that most of the literature from psychology and health sciences 
shows that personality traits such as conscientiousness, openness to experience, and 
agreeableness generally have a positive effect on longevity and health behaviours (Hampson 
et al., 2007; Gale et al., 2008; Hampson et al., 2010; Lodi-Smith et al., 2010).  However, 
most of these studies tend to use small or unrepresentative samples (see Roberts et al., 2007 
for a review, and Bogg and Roberts, 2004 for a meta-analysis).  
The economics literature in this area is limited. Heckman, et al. (2006) use data from 
the US NLSY1979 and show that locus of control and self-esteem affect the probability of 
smoking, using marijuana, and being a teenager mother. Chiteji (2010) uses data from the US 
Panel Study of Income Dynamics (PSID) to show that locus of control and self-efficacy 
(which refers to the evaluation of one’s ability to be effective performing tasks that are 
necessary to realize an outcome) are associated with lower alcohol consumption and more 
physical exercise. Preevo and ter Weel (2013) use data from the BCS 1970 and show that 
early conscientiousness decreases adult BMI, alcoholism, cannabis use and smoking. Lastly, 
Cobb-Clark et al. (2012) use Australian data to show that individuals with an internal locus of 
control are more likely to eat well and exercise regularly. 
                                                          




Economics literature has also investigated the stability of personality traits over the 
lifecycle (Cobb-Clark and Schurer, 2013) and the relationship between personality traits and 
economic preferences (see for example Becker et al., 2012); education outcomes, such as 
study behaviour (Delaneji et al., 2012), class attendance (Lounsbury, Steel, Loveland et al. 
2004), human capital investments (Coleman and Deleire 2003); and labour market outcomes, 
such as occupational attainment, wages (Duncan and Duniform, 1998; Osborne Groves, 
2005; Nyhuns and Pons, 2005; Cobb-Clark and Tan, 2011; Drago, 2011) and unemployment 
transitions (Cuesta and Budria, 2012).  
Conventional economic analysis relies heavily on using economic incentives to affect 
behaviour. While there is some evidence that suggests that this can be successful in 
preventing the adoption of unhealthy behaviours there is clearly room for working on 
behaviour through preferences as well. Cobb-Clark et al. (2012) suggests that economic 
constraints can provide only a limited explanation of the choices relating to health behaviours 
in standard economic models based on utility maximisation. Personality traits can have 
profound effects on both preferences and constraints, and economists have only recently 
become interested in investigating the role of non-cognitive traits in investments in health. 
Indeed, health economists have devoted a significant amount of effort to investigating the 
determinants of risky health behaviours and have shown the importance of factors such as: 
education (Grossman, 2000 and 2006; Cutler and Lleras-Muney, 2005), risk attitudes 
(Anderson and Mellor, 2008), time preference (Van Der Pol, 2011), and peer effects and 
social networks (Van Der Pol, 2011). However, this literature has not taken personality traits 
directly into account. Thus, it is natural to extend this exploration of the role of preferences to 
consider also the role of psychological traits using large-scale and nationally representative 






 This paper uses data from the Longitudinal Study of Young People in England 
(LSYPE). This is a large scale cohort survey of English adolescents, selected to be 
representative of the young people in England but at the same time as oversampling specific 
groups. Adolescents were interviewed for the first time when they were in school year 9 in 
2004 at the age of 14. In addition, LSYPE can be linked to the National Pupil Database 
(NPD), a pupil-level administrative database that matches pupil and school characteristics 
data to pupil attainment and contains detailed information on test scores for all the LSYPE 
children. We use this data to get information about LSYPE children’s results in test scores at 
age 11 (Key Stage 2 scores). 
In the first wave around 15,500 young people were interviewed. In the first four 
waves, parents/guardians were also interviewed. Our final sample includes around 5,000 
observations of children with non-missing information on personality traits, cognitive ability, 
health behaviours and other essential information on the child’s birth and family background 
(the selected observations were not significantly different from the original data in terms of 
their observable characteristics).  
The study is managed by the Department of Education and covers a wide range 
of topics, including academic achievements, family relationships, attitudes toward school, 
family and labour market, and some more sensitive or challenging issues, such as risky health 
behaviours (smoking, alcohol drinking, drug taking), personal relationships, etc.  We focus 
on four groups of outcomes observed at wave 6: cannabis and drug use; sex behaviour; 
drinking, and sport and physical activity. These questions are answered by the child through 
self-completion questionnaires, in order to minimise the risk of misreporting on these 




wave 3 and no information is collected about nutrition habits. Table 1 lists the variables that 
constitute the behavioural outcomes of interest. 
Table 1 here  
 
Personality is complex and factor analysis has been utilised extensively in personality 
psychology to identify a number of common factors derived from a variety of questions 
(Cobb-Clark et al., 2012; Piatek and Pinger 2010; and Almlund et al., 2011). While our data 
does not include information about the Big Five personality traits that have been the focus of 
some recent research (see Almlund et al., 2011 for a review of possible alternatives), it does 
include a series of questions on locus of control, self-esteem and attitudes to work. 
Locus of control refers to individual beliefs about whether life events are mostly 
internally or externally determined (Rotter, 1966). People with an external locus of control 
believe that what happens in life is largely determined by events beyond their control, while 
individuals with internal locus of control generally believe that life events are mostly caused 
by their own decisions and behaviours. We measure locus of control using children’s 
responses to six questions (see the Appendix for details). We follow previous literature in the 
field (see for example Cobb-Clark et al., 2012 and Piatek and Pinger 2010) and use factor 
analysis to create indexes of internal and external locus of control. Children are coded as 
external if they have a score in the top quartile of the distribution of the external index, 
derived from factor analysis. We also test this definition, by classifying children as external if 
they have a score in the top third or fifth of the distribution of the external index (see 
Appendix table A1). 
Self-esteem refers to an individual perception of her/his own value. LSYPE data 
includes two questions on self-esteem (see Appendix for details) asked at waves 2 and 4. We 




most distressed category for one of the two questions at least once between the two waves 
(around 26% of the children in the sample)2.   
Almlund et al. (2011) suggest that competence, dutifulness, self-discipline, 
perseverance and work-ethic are all facets of Conscientiousness. LSYPE includes four 
questions on working attitudes (see the Appendix for details) and we use factor analysis to 
create an index of work ethics. Children are coded as having high work ethics, if they have a 
score in the top quartile of the distribution of the index.  
We estimate two versions of our model, progressively increasing the set of 
independent variables. All of the variables we control for are, arguably, pre-determined 
variables – that is, not themselves influenced by personality traits. Our first, most 
parsimonious, model only includes at-birth characteristics such as: birth-weight; whether the 
child was premature; ethnic background; sex of the child; and family characteristics such as 
marital status and age of the mother at birth. In the second preferred model we include a 
measure of cognitive ability at age 11 (Key Stage 2 scores), and other family’s characteristics 
(measured at wave 1) which are unlikely to have changed since the child’s birth, such as: 
maternal education, child and mother disability, grandparents’ education, and older siblings.3 
We include a measure of cognitive ability in our preferred specification as this is likely to 
have an important effect on health behaviours and because we want to test whether 
personality traits capture independent effects other than the cognitive ability. Further, Key 
Stage 2 score is unlikely to be endogenous with respect to personality, as it is derived through 
a standardized and objective test (rather than through teachers’ or parents’ evaluations) and it 
is completed at age 11, 4 years earlier that the measure of personality utilised in our analysis. 
                                                          
2  Alternative/more restrictive indicators of low self-esteem were constructed to test the robustness of our 
estimates and results are available on request. 
 
3 Extensions to Model 2 were estimated that also controlled for maternal employment and household income at 




We provide a correlation matrix of personality traits and cognitive ability in Appendix Table 
A2. 
Table 2 presents descriptive statistics on the outcome variables, broken down by 
personality traits. Individuals with external locus of control and low self-esteem are more 
likely to engage in risky behaviours, such as cannabis and drug-taking, or early and 
unprotected sexual activity and less likely to engage in regular physical activity. Interestingly, 
the association with alcohol consumption is less pronounced. On the other hand, children 
with a high level of work ethics seem less likely to engage in risky health behaviours. 
Table 2 here.  
 
4. Estimation 
While we begin by using Ordinary Least Squares, to control for observable 
confounders, this is well known to lead to biased estimates of the causal effects because of 
neglected heterogeneity. The linear model can be written as: 
Hi = α + Pi’ β + Xi’ γ + εi 
where Hi represents a particular health behaviour, Pi’ is a vector of psychological 
traits (binary indicators of external locus of control; low self-esteem; high work ethics) and 
Xi’ is a vector of child’s and family’s characteristics.  We cannot, in this data, address the 
selection on unobservables problem. There is simply no quasi-experimental variation across 
our sample to exploit. However, we can go some way towards addressing the other problems. 
However, we do try to lower the upper bound provided by OLS estimation, through the 
inclusion of a more detailed set of independent variables. Second, we exploit propensity score 
matching that does not rely on functional form assumptions and restricts inference to samples 
where we can find overlap in the distribution of covariates across the treatment. PSM may be 
thought of as assuming the selection problem way because it relies on conditional 




On the other hand, matching methods have some desirable features: the observations 
used to estimate the causal effect are selected without reference to the outcome, as in a 
controlled experiment; it dominates other methods based on selection on observables (like 
OLS), thanks to its more convincing comparison of treated and control units; it offer 
interesting insights for a better understanding of the estimation of causal effects; and there is 
some (debated) evidence suggesting that it contributes to a reduction in the selection bias (see 
Dehejia and Wahba 2002, Dehejia 2005, and Smith and Todd 2004). At the very least, 
matching provides a convincing way to select the observations on which other estimation 
methods can be based. Matching is more robust than OLS because it does not restrict the way 
in which personality may affect behaviours to be linear, and inference is limited to samples 
that are effectively comparable, based on the covariates distribution. Matching attaches 
appropriate weights to the observations in the control group, so that the distribution of their 
observable characteristics is realigned to the treatment group.  
Propensity Score Matching has been used in various recent papers investigating the 
determinants of child well-being (see for example Ruhm, 2008; Berger et al., 2005; and 
Goodman and Sianesi, 2005) and the effect of personality traits (Caliendo et al., 2010). The 
idea of propensity score matching is to match children with different personality traits (for 
example, with and without low self-esteem) who are as comparable as possible in all other 
respects so that they have similar propensities to be treated. More specifically, firstly we 
estimate the conditional probability of having a specific personality trait, called the 
propensity score, like having low self-esteem for each child, given our covariates. Then, 
estimated propensity scores are used to create a matched control group and for each treated 
child we find the comparison member with the closest propensity score. Non-matched 
individuals are dropped from the analysis. Our analysis is performed using psmatch2 and 




matched groups to ensure that adequate balance has been obtained (results available in 
Appendix Table A3)4.  
5. Results 
The results from the estimation of the effect of personality traits on health behaviours 
are presented in Tables 3 and 4. The effect of personality traits on health behaviours is very 
stable and the size and magnitude of the effects do not change when we include one or more 
traits at the same time. The results presented in both Tables 3 and 4 suggest that non-
cognitive skills generally have significant effects on health behaviours and the effects are 
sizeable. In our discussion, we will focus on the results from PSM estimation of Model 2 (see 
Table 4), as this is our preferred specification5. 
Figures 1 and 2 show the distribution of propensity scores across treatment and 
control groups. Both graphs show that there is sufficient overlap between the treatment and 
control groups.  
Figure 1 here 
Figure 2 here 
Table 3 here 
Table 4 here 
Personality has a notable effect on some risky health behaviours, and particularly 
cannabis and drug use, unprotected sex and low level of physical activity. The results from 
                                                          
4 Our approach is similar to Goodman and Sianesi (2005) and we use propensity score matching with the nearest 
neighbour method with replacement (as it has been shown to reduce bias relative to matching without 
replacement, see Dehejia and Wahba, 2002) and then used the common option, so that off-support observations 
are automatically dropped. Similar results were obtained with other matching methods.  
 
5 Estimates are provided for Model 2 and not for more complex models because it seems unwise to match 
according to data that are more likely to have changed between wave 1 and wave 6. However, sensitivity 
analyses have been run including some further variables (e.g. household income and maternal employment at 




PSM estimation are generally consistent with those reported from OLS estimation, with 
slightly lower effects, on average, reported from PSM estimation. Nonetheless the degree to 
which PSM tightens the OLS bound is surprisingly small. OLS seems to do a reasonable job 
despite our reservations. In most cases, where the OLS estimates are statistically significant 
the corresponding PSM estimate is typically insignificantly different and generally slightly 
smaller. Results from balance test for PSM model are reported and discussed in Appendix 
Table A3. 
In Model 2, having external locus of control increases the risk of taking cannabis, 
having ever had unprotected sexual intercourse, or being younger than 16 at first sexual 
intercourse by about 15-16% with respect to the sample mean and has a stronger negative 
effect on the chances of trying other drugs (+ 40%). These negative effects of external locus 
of control are not surprising, as external individuals tend to think that their choices have less 
impact on their future, which they believe are mostly driven by luck and external 
circumstances. As a consequence, they also seem less cautious in engaging in various risky 
health behaviours. As already noted, personality traits do not seem to have a relevant effect 
on drinking habits. 
Young people with low self-esteem face an increased risk of taking drugs (+50%) and 
cannabis (+30%), engaging in early or unprotected sexual activity (around +18%), and 
having a low level of physical activity (+20%).  A high level of work ethics seems to 
decrease chances of engaging in risk-taking behaviours, such as cannabis or drug use (-25% 
to -30%), early or unprotected sex (results between -13% and -16%) and low levels of 
physical activity (-30%.).  
As expected, children with low self-esteem seem to underestimate the consequences 




valuable, they are less cautious with respect to their health. On the other hand children with 
strong work ethics are more likely to carefully evaluate the consequences of their actions and 
to have a proactive orientation towards the future.  
Our findings are consistent with previous literature from psychology and economics. 
For example, Hampson et al. (2007) show that extraversion, agreeableness and 
conscientiousness affect health-related behaviours, such as smoking, diet and exercise (with 
correlation coefficients between 0.06 and 0.12); Gale, Batty and Deary (2008) find that a one 
standard deviation increase in age-10 locus of control decreases the risk of adult obesity by 
8%; Cobb-Clark et al. (2012), show that one standard deviation increase in internal behaviour 
increases the chances of healthy habits by around 2 p.p. 
As shown in  Appendix Table A4, the effects of personality traits are comparable with 
the effect of other important variables, such as: the presence of siblings, the child’s gender, 
having a young or single mother, or growing up with a disabled parent, and are, in most cases 
stronger than the effect of child’s special needs and maternal education.  
Generally, children who were less healthy at birth or had a disability or a special need 
are less likely to engage in risky behaviours. Boys seem more likely to experiment with 
cannabis, drugs, excessive drinking and risky sexual behaviour, and so are children who grew 
up in a single-parent family or have older siblings. Interestingly, ethnic minorities (and 
especially children with an Asian background) seem less likely to engage in risky behaviours 
and maternal education increases the chances of taking drugs or cannabis or being a heavy 
drinker (possibly because of higher income and less supervision). Children who perform 
better in test scores at age 11 also have slightly increased chances of trying cannabis, drugs or 




Additional sensitivity tests are included in the Appendix. As already explained, 
Appendix Table A1 presents results from the estimation with OLS and PSM of a model 
where we test our definition of external locus of control. Individuals are defined as being 
external if they have a score in the top third or fifth of the distribution of the index of locus of 
control. The results from Table A1 are consistent with previous ones. External locus of 
control increases the chances of engaging in risky behaviours such as trying cannabis or other 
drugs, and engaging in early or unprotected sexual activity. Appendix Table A5 shows results 
from the estimation of a model which also includes maternal employment status and family 
income at wave 1. Main results are unchanged and the effect of personality traits on health 
behaviours does not seem to be affected by the inclusion of these additional variables. 
6. Discussion and policy implications 
In this section, we will focus on the interpretation of our results and, in particular, on 
the possible policy implications of our analysis. Our results show that personality plays a role 
in determining teenager choices in terms of risky health behaviours. Therefore, there is a 
potential for policies to exploit possible changes in personality in order to promote positive 
health choices later in life.  
According to Borghans et al., (2008) “the answer to the question of whether change in 
personality is possible must be a definitive yes […]. However, change may be more difficult 
later in the life cycle”. Cobb-Clark and Schurer (2013) have shown that changes in locus of 
control are modest on average, and are concentrated among the young or very old, so 
personality traits seem to be more likely to be malleable earlier in life. Furthermore, the 
psychological literature has shown that genetic factors are largely responsible for stability in 
personality in adulthood whereas environmental factors are mostly responsible for change 




understand if and how it is possible to act on those environmental factors that mediate 
changes in personality.  
Public policies focused on improving outcomes for children and adolescents have 
traditionally been centered on educational outcomes, such as increasing the number of years 
of schooling, or improving school attainments, as education is a strong predictor of labour 
market participation, future wages, and occupational choices. However, the role of non- 
cognitive skills in promoting positive economic and social behaviours and human capital 
investments has recently received increased attention from economists and policy makers. 
Public policies focused on teenager and young people are gradually moving away from 
simply improving education outcomes or access to higher education for individual from low 
socio-economic status, to fostering a variety of non-cognitive skills and emotional literacy 
that are correlated with life-time outcomes. 
A variety of interventions have been suggested that exploit the early malleability of 
personality to improve long term outcomes. Selective personality-targeted interventions that 
focus on specific personality traits as risk factors for alcohol and substance use have recently 
been shown to be more effective than universal prevention programs aiming at increase 
general knowledge about the harms of alcohol and substance misuse (see for example Conrod 
et al., 2010; Foxcroft and Tsertsvadze, 2011; Conrod et al., 2013). The PreVenture Program 
was implemented for children between 13-15 years old in Canada and UK since 2001 and 
included tailored interventions based on screening results for four personality dimensions that 
have been linked to increased risk for alcohol and drug use. Subsequent evaluations showed 
that students in the intervention groups showed significantly lower use of alcohol and drugs 
than their peers in the control groups (Conrod et al., 2006; Conrod et al., 2010; O’Leary-




Almlund et al. (2011) discuss the importance of parental investments, education and 
interventions to promote positive changes in personality.  Their work show the effectiveness 
of interventions targeting younger children and specifically focusing on improving self-
control and positive behaviour (Bierman et al., 2010), building up self-esteem and self-
efficacy (Social and Character Consortium, 2010), as well as interventions targeting adults 
and focusing on Openess to experience (Jackson et al., 2010). The well-known Perry 
Preschool program, consisting of pre-school sessions and home visits did improve important 
later-life outcomes through personality and is thought to have worked primarily through 
socio-economic channels.  
In the UK, an example of these policies is SEAL (Social and Emotional Aspects of 
Learning), a voluntary program designed to develop the social and emotional skills of all 
school pupils in the areas of self-awareness, managing feelings, empathy, motivation and 
social skills. SEAL is currently being implemented in around 90% of primary schools and 
70% of secondary schools. Various evaluations of SEAL have been conducted. Hallam, 
Rhamie and Shaw (2006) concluded that primary SEAL “had a major impact on children’s 
well-being, confidence, social and communication skills, relationships, including bullying, 
playtime behaviour, pro-social behaviour and attitudes towards schools”.  
In the USA, the program “Second Step” focuses on core social-emotional skills such 
as empathy and communication, emotion management, and problem solving and has been 
implemented for students from Kindergarten to Middle School. Evaluations of Middle School 
Second Step have shown positive effect of the program on social competence, pro-social 
skills and behaviours, and decrease in depression and anxious behaviours (Taub, 2002). 
The evaluations of a number of existing policies have shown that changing 




children and adolescents. We believe that our study shows some of the ultimate benefits of 
these programs, which span a wide range of health-behaviours, which might have important 
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Table 1 Outcomes 
Health Behaviours Variable 
Ever tried cannabis =1 if yes 
Ever tried other drugs such as: cocaine, 
LSD, ecstasy, heroin, crack, speed 
=1 if yes 
Age of first sexual intercourse =1 if 15 or younger 
Ever had unprotected sex =1 if yes and ever had unprotected sex 
Heavy drinking =1 if drinking at least 3-4 times a week in the last year 
Often drunk =1 if gets drunk most or every times drinks 
Never drunk =1 if never gets drunk when has an alcoholic drink 












High Work ethics 
Mean (sd)     
Ever tried cannabis  0.33 (0.47) 0.37 (0.48) 0.40 (0.49) 0.23 (0.42) 
Ever tried other drugs  0.12 (0.32) 0.15 (0.35)  0.16 (0.36) 0.07 (0.25) 
Had first sexual intercourse  <16   0.31 (0.46) 0.38 (0.48) 0.36 (0.48) 0.25 (0.43) 
Ever had unprotected sex    0.43 (0.49) 0.50 (0.50) 0.49 (0.50) 0.36 (0.48) 
Heavy drinking  0.23 (0.42) 0.21 (0.41) 0.22 (0.42) 0.20 (0.39) 
Often drunk 0.29 (0.46) 0.33 (0.47) 0.33 (0.47) 0.28 (0.45) 
Never drunk 0.09 (0.28) 0.09 (0.29) 0.08 (0.28) 0.11 (0.31) 
Low physical activity  0.13 (0.33) 0.15 (0.35) 0.17 (0.37) 0.12 (0.32) 
 





Table 3 Effect of personality traits on health behaviours – OLS Estimation Results 


















         




















































         
N. observations 5,188 5,190 3,790 3,928 4,765 4,656 4,656 5,239 
F stat (p-value) 27.56 (0.000) 18.43 (0.000) 9.19 (0.000) 9.61 (0.000) 11.72 (0.000) 5.79 (0.000) 10.96 (0.000) 19.19 (0.000) 
R squared 0.05 0.04 0.02 0.02 0.02 0.01 0.02 0.04 
         
Model 2         
         

























































          
N. observations 4,941 4,942 3,620 3,742 4,547 4,443 4,443 4,988  
F stat (p-value) 17.08(0.000) 10.19 (0.000) 4.99 (0.000) 5.13 (0.000) 12.22 (0.000) 3.74 (0.000) 6.11 (0.000) 9.01 (0.000)  
R squared 0.07 0.05 0.03 0.03 0.06 0.02 0.03 0.04  
 
Note: Standard errors are in brackets. * indicates that the underlying coefficient is significant at 10% level, ** at 5% and ***at 1%. Additional variables included in the 




Table 4 Effect of personality traits on health behaviours – Propensity Score Matching Results  














Never Drunk Low 
Physical 
Activity 
         
























































N. observations 7,621 7,629 5,417 5,650 6,942 6,776 6,776 7,721 
         
Model 2         
         






















































N. observations 4,941 4,942 3,620 3,742 4,547 4,443 4,443 4,988 
 
Note: Standard errors are in brackets. * indicates that the underlying coefficient is significant at 10% level, ** at 5% and ***at 1%. Model 1 includes one personality trait at a time 






Figure 1 - Histogram of propensity scores of treatment vs. control group (Model 2 High work ethics 
= 1 – Outcome: Ever tried drugs) 
 
 
Figure 2  - Kernel graphs of propensity score for treated and control group 
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Locus of control – Questions in LSYPE 
1. I can pretty much decide what happens in my life 
2. If someone is not a success in life, it is usually his fault 
3. How well you get in this world is mostly a matter of luck 
4. Even if I do well at school, I will have a hard time 
5. People like me do not have much of a chance 
6. If you work hard at something, you will usually succeed 
Possible answers: 
• Strongly agree 
• Agree 
• Disagree 
• Strongly disagree 
Work ethics – Questions in LSYPE 
1. Doing well at school means a lot to me 
2. At school, I work as hard as I can 
3. Working hard at school now will help me to get on later in life 
4. If you work hard at something, you will usually succeed 
Possible answers: 
• Strongly agree 
• Agree 
• Disagree 
• Strongly disagree 
 
Self-esteem – Questions in LSYPE 
1. How useful you have felt recently? 
2. How much you have been thinking of yourself as a worthless person recently? 
Possible answers: 
• Not at all  
• No more than usual 
• Rather more than usual 





Table A1 Estimation Results from Model 2 – Different definitions of external locus of control 
 
 
Model 2 – Different 
Indicators of External 
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Activity 
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N. observations 4,941 4,942 3,620 3,742 4,547 4,443 4,443 4,988 
 
Note: Standard errors are in brackets. * indicates that the underlying coefficient is significant at 10% level, ** at 5% and ***at 1%. Additional variables included in the 




Table A2 Correlation Matrix between Key Stage 2 Score and personality traits 
 
 Key Stage 2 External Locus 
of Control 
Low Self-Esteem High Work 
Ethics 
Key Stage 2 1.000    
External Locus of 
Control 
-0.2856 1.000   
Low Self-Esteem -0.0283 0.1299 1.000  







Table A3 Balance tests for Propensity Score Matching (Estimation of the effect of 
high work ethics on use of drugs – Model 2) 








KS2 Score 28.281 27.997 8.0 -12.0 1.89 0.06 
External 
behaviour 
0.127 0.133 -1.4 95.7 -0.38 0.705 
Low self-
esteem 
0.231 0.252 -4.8 58.3 -1.14 0.254 
Birth-weight 
 
3.261 3.237 4.0 74.1 0.94 0.346 
Premature birth 0.109 0.113 -1.5 60.3 -0.34 0.736 
Main parent has 
disability 
0.193 0.191 0.5 74.5 0.11 0.914 
Grandparents  
university 
0.099 0.100 -0.3 92.2 -0.07 0.944 
Child has a 
disability 
0.131 0.139 -2.4 -910.7 -0.56 0.576 
N. older 
siblings 
0.777 0.757 1.9 83.6 0.48 0.628 
Child has 
special needs 
0.152 0.172 -5.2 59.7 -1.27 0.204 
Mother HE sub 
degree  
0.143 0.131 3.4 -651.5 0.80 0.422 
Mother  
A level 
0.125 0.112 3.6 59.3 0.92 0.357 
Mother  
GCSE A-C  
0.139 0.156 -4.8 9.6 -1.14 0.255 
Mother  
GCSE <C  
0.309 0.287 4.7 -50.9 1.12 0.265 
Mother   
Other qual 
0.080 0.085 -2.0 -27.5 -0.46 0.644 
Mother 
No qual 
0.0271 0.038 -7.1 -403.8 -1.55 0.122 
Sex - Male 0.468 0.464 0.7 92.6 0.17 0.865 
Single parent at 
birth 
0.185 0.188 -0.9 1.0 -0.22 0.827 
Mother < 20 at 
birth 












0.066 0.0623 1.5 65.5 0.35 0.729 
 
A summary of the distribution of the absolute bias shows that before matching: Mean = 8.16; 





Table A3 shows results from balance tests of the estimation performed with Model 2 on the effect 
of high work ethics on use of drugs.  The output shows values of each variable for the matched 
sample. In each row, it shows the mean of the variable for the treatment group and the mean for the 
control group. It also shows the “%bias,” which is the standardized bias. This “bias” is defined as 
the difference of the mean values of the treatment group and the (not matched / matched) non 
treatment group, divided by the square root of the average sample variance in the treatment group 
and the not matched non treatment group. A summary of the distribution of the absolute bias shows 
that before matching: Mean = 8.16; SD=8.53 and after matching: Mean = 3.21; SD=2.12. The table 
also shows the % reduction in bias, which is how much of this bias was eliminated by matching. In 
this example, there are few variables exhibiting negative values for this column (meaning that the 
bias increased as a result of matching) and these are mostly cases in which the bias was already very 
low before matching. To assess balance, one should look at both the bias and the mean differences 
between treatment and control in the matched sample. In our example, the bias is significantly 
reduced after matching (the mean goes from 8.16 to 3.21). The last two columns presents results 
from a t-test on the hypothesis that the mean value of each variable is the same in the treatment 
group and the non-treatment group after matching. If p>0.1, the null hypothesis cannot be rejected 
on the 10% significance level. The null hypothesis that the mean values of the two groups do not 
differ after matching cannot be rejected for most of the variables included in our analysis. By 






Table A4 Effect of other independent variables on health behaviours 
OLS Estimation Results from Model 2  
 
 Ever tried 
cannabis 






KS2 score 0.011 0.005 -0.003 -0.004  
 (0.002)*** (0.001)*** (0.003) (0.003)  
Premature birth -0.065 -0.017 0.002 0.001  
 (0.024)*** (0.017) (0.029) (0.030)  
Birth weight in kg -0.004 0.001 0.015 -0.005  
 (0.013) (0.009) (0.016) (0.017)  
Male 0.090 0.047 0.030 0.038 
 (0.013)*** (0.009)*** (0.016)* (0.017)** 
Single parent  0.075 0.029 0.066 0.085 
household at birth (0.018)*** (0.012)** (0.021)*** (0.022)*** 
Mother<20 at birth 0.008 0.043 0.014 0.058 
 (0.031) (0.021)** (0.036) (0.038) 
Black -0.126 -0.132 -0.024 -0.005 
 (0.032)*** (0.022)*** (0.040) (0.041) 
Asian -0.212 -0.113 -0.212 -0.148 
 (0.023)*** (0.016)*** (0.040)*** (0.042)*** 
Mixed -0.032 -0.062 -0.028 -0.023 
 (0.028) (0.020)*** (0.034) (0.036) 
Number of  0.027 0.007 0.013 0.008 
older siblings (0.007)*** (0.005) (0.008) (0.009) 
Grandparents went  0.003 0.003 -0.010 -0.038 
to university (0.023) (0.016) (0.029) (0.031) 
Child has special  -0.030 -0.010 0.010 -0.012 
needs (0.018) (0.013) (0.022) (0.023) 
Child has a disability -0.006 -0.011 0.003 -0.006 
 (0.020) (0.014) (0.023) (0.024) 
Main parent has a  0.032 0.006 0.040 0.035 
disability (0.017)* (0.012) (0.020)** (0.021)* 
Mother has a  0.111 0.049 -0.020 -0.007 
university degree (0.026)*** (0.018)*** (0.032) (0.034) 
Mother has other  0.092 0.020 -0.009 0.032 
higher education (0.025)*** (0.018) (0.031) (0.033) 
Mother senior high  0.033 0.033 0.009 0.008 
school graduate (0.025) (0.017)* (0.030) (0.032) 
Mother high school  0.015 0.009 0.026 0.002 
graduate (0.022) (0.015) (0.027) (0.028) 
Mother junior high  0.004 -0.021 0.048 0.045 
school graduate (0.029) (0.020) (0.035) (0.036) 
Mother has other  0.026 0.007 0.003 -0.069 
qualification (0.042) (0.029) (0.051) (0.053) 
     
R squared 0.07 0.05 0.03 0.03 
N. observations 4,941 4,942 3,620 3,742 
Note: Standard errors in brackets. * indicates that the underlying coefficient is significant at 10% level, ** at 






Table A4 Effect of other independent variables on health behaviours: 
OLS Estimation Results from Model 2 (Contd.) 
 Heavy 
drinking 
Often drunk Never drunk Low physical 
activity 
KS2 Score 0.014 0.002 -0.003 0.001 
 (0.002)*** (0.002) (0.001)** (0.002) 
Birth weight in  
kg 
-0.022 0.011 0.007 -0.029 
(0.023) (0.025) (0.016) (0.017)* 
Premature birth 0.001 0.047 0.007 -0.001 
(0.012) (0.014)*** (0.009) (0.009) 
Male 0.092 -0.009 -0.017 -0.113 
(0.013)*** (0.014) (0.009)* (0.010)*** 
Single parent 
household at birth 
-0.024 0.048 -0.016 0.014 
(0.017) (0.019)*** (0.012) (0.013) 
Mother<20 at birth -0.032 -0.006 0.029 0.023 
(0.030) (0.034) (0.021) (0.022) 
Black -0.163 -0.157 0.183 0.049 
(0.032)*** (0.036)*** (0.023)*** (0.023)** 
Asian -0.040 -0.105 0.079 -0.006 
(0.028) (0.032)*** (0.020)*** (0.017) 
Mixed -0.054 -0.023 0.051 0.025 
(0.027)** (0.030) (0.019)*** (0.020) 
N. older siblings -0.008 0.018 -0.004 0.004 
(0.006) (0.007)** (0.005) (0.005) 
Grandparents went 
to university 
0.029 -0.046 0.008 0.008 
(0.022) (0.025)* (0.016) (0.017) 
Child has special 
needs 
-0.014 -0.050 0.043 0.005 
(0.017) (0.019)** (0.012)*** (0.013) 
Child has a 
disability 
-0.041 -0.016 0.024 0.006 
(0.018)** (0.020) (0.013)* (0.014) 
Main parent has a 
disability 
0.008 0.000 0.018 0.010 
(0.016) (0.018) (0.011)* (0.012) 
Mother has a 
university degree 
0.138 0.045 -0.042 -0.052 
(0.025)*** (0.028) (0.018)** (0.019)*** 
Mother has other 
higher education 
0.103 0.024 -0.037 -0.030 
(0.025)*** (0.028) (0.017)** (0.018)* 
Mother senior high 
school graduate 
0.048 0.029 -0.019 -0.030 
(0.024)** (0.027) (0.017) (0.018)* 
Mother high school 
graduate 
0.058 0.010 -0.020 -0.012 
(0.021)*** (0.024) (0.015) (0.016) 
Mother junior high 
school graduate 
0.018 0.036 -0.005 -0.014 
(0.028) (0.031) (0.019) (0.021) 
Mother has other 
qualification 
0.027 0.079 -0.032 0.014 
(0.041) (0.047)* (0.029) (0.030) 
 -0.243 0.042 0.156 0.176 
R squared 0.06 0.02 0.03 0.04 
N. observations 4,547 4,443 4,443 4,988 





Table A5 Effect of personality traits on health behaviours – Propensity Score Matching Results – Sensitivity analysis 
with additional variables (maternal employment and family income at wave 1) 
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N. observations 4,037 4,039 2,998 3,102 3,761 3,672 3,672 4,071 
 
Note: Standard errors are in brackets. * indicates that the underlying coefficient is significant at 10% level, ** at 5% and ***at 1%. Additional variables included in the 
 analysis are listed at p. 9
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